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METHOD 14 - DETERMINATION OF FLUORIDE EMISSIONS
FROM POTROOM ROOF MONITORS FOR
PRIMARY ALUMINUM PLANTS

NOTE: This method does not include all of the
specifications (e.g., equipnment and supplies) and procedures
(e.g., sanmpling and analytical) essential to its
performance. Sone material is incorporated by reference
fromother nmethods in this part. Therefore, to obtain
reliable results, persons using this nethod should have a
t hor ough knowl edge of at | east the follow ng additional test
met hods: Method 1, Method 2, Method 3, Method 5, Method 13A,
and Met hod 13B.

1.0 Scope and Application.

1.1 Analytes.

Anal yte CAS No. Sensitivity

Total fluorides

as Fl uorine 7782-41-4 Not det erm ned

1.2 Applicability. This nethod is applicable for the
determ nation of fluoride em ssions fromroof nonitors at
primary al um num reducti on plant potroom groups.

1.3 Data Quality Objectives. Adherence to the
requirenents of this nmethod wll enhance the quality of the
data obtained fromair pollutant sanpling methods.

2.0 Summary of Method.
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2.1 Gaseous and particulate fluoride roof nonitor
em ssions are drawn into a permanent sanpling manifold
t hrough several |arge nozzles. The sanple is transported
fromthe sanpling manifold to ground | evel through a duct.
The fluoride content of the gas in the duct is determ ned
using either Method 13A or Method 13B. Effluent velocity
and volunetric flow rate are determ ned usi ng anenoneters
| ocated in the roof nonitor.

3.0 Definitions.

Potroom nmeans a building unit which houses a group of
el ectrolytic cells in which alum numis produced.

Potroom group neans an uncontroll ed potroom a potroom
which is controlled individually, or a group of potroons or
potroom segnents ducted to a commopn control system

Roof monitor nmeans that portion of the roof of a
potroom where gases not captured at the cell exit fromthe
pot r oom
4.0 Interferences.

Sanme as Section 4.0 of either Method 13A or Mt hod
13B, with the addition of the foll ow ng:

4.1 Magnetic Field Effects. Anenoneter readings can
be affected by potroom magnetic field effects. Section 6.1
provides for mnimzation of this interference through

proper shielding or encasenent of anenoneter conponents.
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5.0 Safety.

5.1 Disclainer. This nethod may invol ve hazardous
materials, operations, and equipnment. This test nethod may
not address all of the safety problens associated with its
use. It is the responsibility of the user of this test
met hod to establish appropriate safety and health practices
and to determne the applicability of regulatory Iimtations
prior to performng this test nethod.

5.2 Corrosive Reagents. Sane as Section 5.2 of
ei ther Method 13A or Method 13B.

6.0 Equipment and Supplies.

Sanme as Section 6.0 of either Method 13A or Met hod
13B, as applicable, with the addition of the foll ow ng:

6.1 Velocity Measurenent Apparatus.

6.1.1 Anenoneter Specifications. Propeller
anenoneters, or equivalent. Each anenoneter shall neet the
foll ow ng specifications:

6.1.1.1 Its propeller shall be made of pol ystyrene,
or simlar material of uniformdensity. To ensure
uni formty of performance anong propellers, it is desirable
that all propellers be made fromthe sane nol d.

6.1.1.2 The propeller shall be properly bal anced, to

optim ze performance.



889

6.1.1.3 Wen the anenoneter is nounted horizontally,
its threshold velocity shall not exceed 15 mMmn (50
ft/mn).

6.1.1.4 The neasurenent range of the anenoneter shal
extend to at least 600 mimn (2,000 ft/ mn).

6.1.1.5 The anenoneter shall be able to wthstand
prol onged exposure to dusty and corrosive environnents; one
way of achieving this is to purge the bearings of the
anenoneter continuously with filtered air during operation.

6.1.1.6 Al anenoneter conponents shall be properly
shi el ded or encased, such that the performance of the
anenoneter is uninfluenced by potroom magnetic field
effects.

6.1.1.7 A known relationship shall exist between the
el ectrical output signal fromthe anenoneter generator and
the propeller shaft rpm (see Section 10.2.1). Anenoneters
havi ng other types of output signals (e.g., optical) may be
used, subject to the approval of the Adm nistrator. |If
ot her types of anenoneters are used, there nust be a known
rel ati onshi p between output signal and shaft rpm (see
Section 10. 2. 2).

6.1.1.8 Each anenoneter shall be equi pped with a
sui tabl e readout system (see Section 6.1.3).

6.1.2 Anenoneter Installation Requirenents.
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6.1.2.1 Single, Isolated Potroom |If the affected
facility consists of a single, isolated potroom (or potroom
segnent), install at |east one anenoneter for every 85 m
(280 ft) of roof nonitor length. |If the length of the roof
nmoni tor divided by 85 m (280 ft) is not a whol e nunber,
round the fraction to the nearest whol e nunber to determ ne
t he nunber of anenoneters needed. For nonitors that are
| ess than 130 m (430 ft) in length, use at |east two
anenoneters. Divide the nonitor cross-section into as many
equal areas as anenoneters, and |ocate an anenoneter at the
centroid of each equal area. See exception in Section
6.1.2.3.

6.1.2.2 Two or More Potroons. |If the affected
facility consists of two or nore potroons (or potroom
segnents) ducted to a common control device, instal
anenoneters in each potroom (or segnent) that contains a
sanpling manifold. Install at |east one anenoneter for
every 85 m (280 ft) of roof nonitor Iength of the potroom
(or segnent). |If the potroom (or segnment) |ength divided by
85 m (280 ft) is not a whole nunber, round the fraction to
t he nearest whol e nunber to determ ne the nunber of
anenoneters needed. |[|f the potroom (or segnent) length is
| ess than 130 m (430 ft), use at |east two anenoneters.
Di vide the potroom (or segnent) nonitor cross-section into

as many equal areas as anenoneters, and | ocate an anenoneter
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at the centroid of each equal area. See exception in
Section 6.1.2.3.

6.1.2.3 Placenent of Anenoneter at the Center of
Mani fold. At |east one anenoneter shall be installed in the
i medi ate vicinity [1.e., within 10 m (33 ft)] of the center
of the manifold (see Section 6.2.1). For its placenent in
relation to the wwdth of the nonitor, there are two
alternatives. The first is to nake a velocity traverse of
the width of the roof nonitor where an anenoneter is to be
pl aced and install the anenoneter at a point of average
velocity along this traverse. The traverse may be made with
any suitable | ow vel ocity neasuring device, and shall be
made during normal process operating conditions. The second
alternative is to install the anenoneter half-way across the
width of the roof nmonitor. In this latter case, the
velocity traverse need not be conducted.

6.1.3 Recorders. Recorders that are equi pped with
suitable auxiliary equipnment (e.g., transducers) for
converting the output signal fromeach anenoneter to a
continuous recording of air flow velocity or to an
i ntegrated neasure of volunetric flowate shall be used. A
suitable recorder is one that allows the output signal from
the propeller anenoneter to be read to within 1 percent when

the velocity is between 100 and 120 mimin (330 and 390
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ft/mn). For the purpose of recording velocity,
"continuous" shall nean one readout per 15-m nute or shorter
tinme interval. A constant anmount of tinme shall el apse
bet ween readings. Volunetric flow rate may be determ ned by
an electrical count of anenoneter revolutions. The
recorders or counters shall permt identification of the
velocities or flowates neasured by each individual
anenonet er .

6.1.4 Pitot Tube. Standard-type pitot tube, as
described in Section 6.7 of Method 2, and having a
coefficient of 0.99 + 0.01.

6.1.5 Pitot Tube (Optional). Isolated, Type S pitot,
as described in Section 6.1 of Method 2, and having a known
coefficient, determned as outlined in Section 4.1 of
Met hod 2.

6.1.6 Differential Pressure Gauge. Inclined
manonet er, or equivalent, as described in Section 6.1.2 of
Met hod 2.

6.2 Roof Mnitor Air Sanpling System

6.2.1 Manifold System and Ductwork. A mnimum of one
mani fol d system shall be installed for each potroom group
The mani fold system and ductwork shall neet the foll ow ng
speci fications:

6.2.1.1 The manifold system and connecting duct shal

be permanently installed to draw an air sanple fromthe roof
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monitor to ground level. A typical installation of a duct
for drawmng a sanple froma roof nonitor to ground level is
shown in Figure 14-1 in Section 17.0. A plan of a manifold
systemthat is located in a roof nonitor is shown in
Figure 14-2. These draw ngs represent a typical
installation for a generalized roof nonitor. The dinensions
on these figures may be altered slightly to make the
mani fold systemfit into a particular roof nonitor, but the
general configuration shall be foll owed.

6.2.1.2 There shall be eight nozzles, each having a
di ameter of 0.40 to 0.50 m

6.2.1.3 The length of the manifold systemfromthe
first nozzle to the eighth shall be 35 m (115 ft) or eight
percent of the length of the potroom (or potroom segnent)
roof nmonitor, whichever is greater. Deviation fromthis
requirenent is subject to the approval of the Adm nistrator.

6.2.1.4 The duct |eading fromthe roof nonitor
mani fol d system shall be round with a dianmeter of 0.30 to
0.40 m (1.0 to 1.3 ft). Al connections in the ductwork
shal | be | eak-free.

6.2.1.5 As shown in Figure 14-2, each of the sanple
| egs of the manifold shall have a device, such as a bl ast
gate or valve, to enable adjustnent of the flow into each

sanpl e nozzl e.



894

6.2.1.6 The manifold systemshall be located in the
i mredi ate vicinity of one of the propeller anenoneters (see
Section 8.1.1.4) and as cl ose as possible to the m dsection
of the potroom (or potroom segnent). Avoid |locating the
mani fol d system near the end of a potroomor in a section
where the al um numreduction pot arrangenent is not typical
of the rest of the potroom (or potroom segnent). The sanple
nozzl es shall be centered in the throat of the roof nonitor
(see Figure 14-1).

6.2.1.7 Al sanpl e-exposed surfaces wthin the
nozzl es, manifold, and sanple duct shall be constructed with
316 stainless steel. Alternatively, alumnummay be used if
a new ductwork is conditioned with fluoride-Iaden roof
monitor air for a period of six weeks before initial
testing. Oher materials of construction may be used if it
i's denonstrated through conparative testing, to the
satisfaction of the Admnistrator, that there is no | oss of
fluorides in the system

6.2.1.8 Two sanple ports shall be located in a
vertical section of the duct between the roof nonitor and
t he exhaust fan (see Section 6.2.2). The sanple ports shal
be at |east 10 duct dianeters downstream and three di aneters
upstream from any fl ow di sturbance such as a bend or
contraction. The two sanple ports shall be situated 90°

apart. One of the sanple ports shall be situated so that
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the duct can be traversed in the plane of the nearest
upstream duct bend.

6.2.2 Exhaust Fan. An industrial fan or blower shall
be attached to the sanple duct at ground |evel (see Figure
14-1). This exhaust fan shall have a capacity such that a
| ar ge enough vol une of air can be pulled through the
ductwork to maintain an isokinetic sanpling rate in all the
sanpl e nozzles for all flowrates normally encountered in
the roof nonitor. The exhaust fan volunetric flowrate
shal | be adjustable so that the roof nonitor gases can be
drawn isokinetically into the sanple nozzles. This control
of flow may be achieved by a danper on the inlet to the
exhauster or by any other workabl e net hod.

6.3 Tenperature Measurenent Apparatus. To nonitor
and record the tenperature of the roof nonitor effluent gas,
and consi sting of the follow ng:

6.3.1 Tenperature Sensor. A tenperature sensor shal
be installed in the roof nonitor near the sanple duct. The
tenperature sensor shall conformto the specifications
outlined in Method 2, Section 6. 3.

6.3.2 Signal Transducer. Transducer, to change the
t enperature sensor voltage output to a tenperature readout.

6.3.3 Thernocouple Wre. To reach fromroof nonitor

to signal transducer and recorder.
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6.3.4 Recorder. Suitable recorder to nonitor the
out put fromthe thernocouple signal transducer
7.0 Reagents and Standards.

Sanme as Section 7.0 of either Method 13A or Met hod
13B, as applicable.
8.0 Sample Collection, Preservation, Storage, and
Transport.

8.1 Roof Mnitor Velocity Determ nation.

8.1.1 Velocity Estimate(s) for Setting Isokinetic
Flow. To assist in setting isokinetic flowin the manifold
sanpl e nozzles, the anticipated average velocity in the
section of the roof nonitor containing the sanpling manifold
shall be estimated before each test run. Any conveni ent
means to make this estimte may be used (e.g., the velocity
i ndi cated by the anenoneter in the section of the roof
nmoni tor containing the sanpling mani fold may be conti nuously
nmoni tored during the 24-hour period before the test run).
If there is question as to whether a single estimte of
average velocity is adequate for an entire test run (e.g.,
if velocities are anticipated to be significantly different
during different potroom operations), the test run may be
divided into two or nore "sub-runs,"” and a different
estimated average velocity may be used for each sub-run (see

Section 8.4.2).
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8.1.2 Velocity Determ nation During a Test Run.

During the actual test run, record the velocity or
volunetric flowate readi ngs of each propeller anenoneter in
the roof nonitor. Readings shall be taken from each
anenoneter at equal tinme intervals of 15 mnutes or |less (or
conti nuously).

8.2 Tenperature Recording. Record the tenperature of
the roof nonitor effluent gases at |east once every 2 hours
during the test run.

8.3 Pretest Ductwork Conditioning. During the 24-
hour period imedi ately preceding the test run, turn on the
exhaust fan, and draw roof nonitor air through the manifold
system and ductwork. Adjust the fan to draw a volunetric
fl ow through the duct such that the velocity of gas entering
the mani fol d nozzl es approxi mates the average velocity of
the air exiting the roof nmonitor in the vicinity of the
sanpl i ng mani f ol d.

8.4 Manifold Isokinetic Sanple Rate Adjustnent(s).

8.4.1 Initial Adjustnent. Before the test run (or
first sub-run, if applicable; see Sections 8.1.1 and 8. 4. 2),
adjust the fan such that air enters the manifold sanple
nozzles at a velocity equal to the appropriate estinmated
average velocity determ ned under Section 8.1.1. Use
Equation 14-1 (Section 12.2.2) to determ ne the correct

stream vel ocity needed in the duct at the sanpling |ocation,
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in order for sanple gas to be drawn isokinetically into the
mani fol d nozzles. Next, verify that the correct stream
vel ocity has been achi eved, by performng a pitot tube
traverse of the sanple duct (using either a standard or Type
S pitot tube); use the procedure outlined in Method 2.

8.4.2 Adjustnents During Run. If the test run is
divided into two or nore "sub-runs" (see Section 8.1.1),
additional isokinetic rate adjustnent(s) may becone
necessary during the run. Any such adjustnent shall be made
just before the start of a sub-run, using the procedure
outlined in Section 8.4.1 above.

NOTE: |Isokinetic rate adjustnents are not perm ssible
during a sub-run

8.5 Pretest Preparation, Prelimnary Determ nations,
Preparation of Sanpling Train, Leak-Check Procedures,
Sanpling Train Operation, and Sanpl e Recovery. Sane as
Met hod 13A, Sections 8.1 through 8.6, with the exception of
the foll ow ng:

8.5.1 A single train shall be used for the entire
sanpling run. Alternatively, if two or nore sub-runs are
performed, a separate train may be used for each sub-run
note, however, that if this option is chosen, the area of
the sanpling nozzle shall be the sane (x2 percent) for each

train. If the test run is divided into sub-runs, a conplete
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traverse of the duct shall be performed during each sub-run

8.5.2 Time Per Run. Each test run shall last 8 hours
or nore; if nore than one run is to be perforned, all runs
shal |l be of approximtely the sane (+10 percent) length. |If
guestions exist as to the representativeness of an 8-hour
test, a |longer period should be selected. Conduct each run
during a period when all normal operations are perforned
underneath the sanpling mani fold. For nost recently-
constructed plants, 24 hours are required for all potroom
operations and events to occur in the area beneath the
sanpling manifold. During the test period, all pots in the
potroom group shall be operated such that em ssions are
representative of normal operating conditions in the potroom
group.
9.0 Quality Control.

9.1 Mscellaneous Quality Control Measures.
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Quality Control

Section Measur e Ef f ect

8.0, Sanpl i ng equi pnent Ensure accurate

10.0 | eak- check and measurenent of gas flow
calibration rate in duct and of

sanpl e vol une

10. 3, Initial and periodic Ensure accurate and

10.4 per f ormance checks of precise neasurenent of
roof nmonitor effluent roof nonitor effluent gas
gas characterization tenperature and flow rate
appar at us

11.0 Interference/recovery Mnimze negative effects

ef ficiency check of used acid

during distillation

9.2 Volune Metering System Checks. Sane as Met hod 5,
Section 9. 2.
10.0 Calibration and Standardization.

Sanme as Section 10.0 of either Method 13A or Met hod
13B, as applicable, with the addition of the foll ow ng:
The mani fol d intake

10.1 WMnanifold I ntake Nozzl es.

nozzl es shall be calibrated when the nmanifold systemis

installed or, alternatively, the manifold may be
preassenbl ed and the nozzles calibrated on the ground prior
to installation. The follow ng procedures shall be
obser ved:

10.1.1 Adjust the exhaust fan to draw a volunetric
flowrate (refer to Equation 14-1) such that the entrance
velocity into each mani fold nozzl e approxi nates the average

effluent velocity in the roof nonitor.
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10.1.2 Measure the velocity of the air entering each
nozzle by inserting a standard pitot tube into a 2.5 cmor
| ess dianmeter hole (see Figure 14-2) located in the manifold
bet ween each bl ast gate (or valve) and nozzle. Note that a
standard pitot tube is used, rather than a type S, to
el imnate possible velocity nmeasurenent errors due to
cross-section blockage in the small (0.13 m di aneter)
mani fold I eg ducts. The pitot tube tip shall be positioned
at the center of each manifold | eg duct. Take care to
ensure that there is no | eakage around the pitot tube, which
could affect the indicated velocity in the manifold | eg.

10.1.3 If the velocity of air being drawn into each
nozzle is not the sanme, open or close each blast gate (or
valve) until the velocity in each nozzle is the sane.
Fasten each blast gate (or valve) so that it will remain in
position, and close the pitot port holes.

10.2 Initial Calibration of Propeller Anenoneters.
10.2.1 Anenoneters that neet the specifications
outlined in Section 6.1.1 need not be calibrated, provided

that a reference performance curve rel ati ng anenonet er
signal output to air velocity (covering the velocity range
of interest) is available fromthe manufacturer. |If a
reference performance curve is not available fromthe

manuf acturer, such a curve shall be generat ed.
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For the purpose of this nethod, a "reference"
performance curve is defined as one that has been derived
fromprimary standard calibration data, wth the anenoneter
mounted vertically. "Primary standard" data are obtainable
by: (a) direct calibration of one or nore of the
anenoneters by the National Institute of Standards and
Technology (NIST); (b) N ST-traceable calibration; or
(c) Calibration by direct neasurenent of fundanental
paraneters such as length and tine (e.g., by noving the
anenoneters through still air at measured rates of speed,
and recordi ng the output signals).

10.2.2 Anenoneters having output signals other than
electrical (e.g., optical) may be used, subject to the
approval of the Admnistrator. |If other types of
anenoneters are used, a reference perfornmance curve shall be
gener ated, using procedures subject to the approval of the
Adm ni strator.

10.2.3 The reference performance curve shall be
derived fromat least the followng three points: 60 = 15,
900 + 100, and 1800 + 100 rpm

10.3 Initial Performance Checks. Conduct these
checks within 60 days before the first performance test.

10.3.1 Anenoneters. A perfornmance-check shall be

conducted as outlined in Sections 10.3.1.1 through 10.3.1.3.
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Al ternatively, any other suitable nmethod that takes into
account the signal output, propeller condition, and
threshold velocity of the anenpneter may be used, subject to
t he approval of the Adm nistrator.

10.3.1.1 Check the signal output of the anenoneter by
using an accurate rpm generator (see Figure 14-3) or
synchronous notors to spin the propeller shaft at each of
the three rpmsettings described in Section 10.2.3, and
measuring the output signal at each setting. If, at each
setting, the output signal is within 5 percent of the
manuf acturer's val ue, the anenoneter can be used. |If the
anenoneter performance is unsatisfactory, the anenoneter
shal | either be replaced or repaired.

10.3.1.2 Check the propeller condition, by visually
i nspecting the propeller, making note of any significant
damage or war page; damaged or deforned propellers shall be
repl aced.

10.3. 1.3 Check the anenoneter threshold velocity as
follows: Wth the anenoneter nmounted as shown in Figure
14-4(A), fasten a known weight (a straight-pin wll suffice)
to the anenoneter propeller at a fixed distance fromthe
center of the propeller shaft. This will generate a known
torque; for exanple, a 0.1-g weight, placed 10 cmfromthe
center of the shaft, will generate a torque of 1.0 g-cm |If

t he known torque causes the propeller to rotate downward,
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approximately 90° [see Figure 14-4(B)], then the known
torque is greater than or equal to the starting torque; if
the propeller fails to rotate approxi mately 90°, the known
torque is less than the starting torque. By trying
di fferent conbinations of weight and distance, the starting
torque of a particular anenoneter can be satisfactorily
estimated. Once an estimate of the starting torque has been
obt ai ned, the threshold velocity of the anenoneter (for
hori zontal nounting) can be estimated froma graph such as
Figure 14-5 (obtained fromthe manufacturer). If the
hori zontal threshold velocity is acceptable [<15 nmimn (50
ft/mn), when this technique is used], the anenoneter can be
used. If the threshold velocity of an anenoneter is found
to be unacceptably high, the anenoneter shall either be
repl aced or repaired.

10.3.2 Recorders and Counters. Check the calibration
of each recorder and counter (see Section 6.1.2) at a
m ni mum of three points, approxi mately spanning the expected
range of velocities. Use the calibration procedures
recomended by the manufacturer, or other suitable
procedures (subject to the approval of the Adm nistrator).
If a recorder or counter is found to be out of calibration
by an average anmount greater than 5 percent for the three
calibration points, replace or repair the systen otherw se,

t he system can be used.
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10. 3.3 Tenperature Measurenent Apparatus. Check the
calibration of the Tenperature Measurenent Apparatus, using
the procedures outlined in Section 10.3 of Method 2, at
tenperatures of 0, 100, and 150 °C (32, 212, and 302 °F).

If the calibration is off by nore than 5 °C (9 °F) at any of
the tenperatures, repair or replace the apparatus;
ot herwi se, the apparatus can be used.

10.4 Periodic Performance Checks. Repeat the
procedures outlined in Section 10.3 no nore than 12 nonths
after the initial performance checks. |If the above systens
pass the performance checks (1.e., if no repair or
repl acenent of any conponent is necessary), continue with
the performance checks on a 12-nonth interval basis.
However, if any of the above systens fail the performance
checks, repair or replace the systen(s) that failed, and
conduct the periodic performance checks on a 3-nonth
interval basis, until sufficient information (to the
satisfaction of the Admnistrator) is obtained to establish
a nodi fied performance check schedul e and cal cul ati on
pr ocedure.

NOTE: If any of the above systens fails the 12-nonth
periodi c performance checks, the data for the past year need
not be recal cul at ed.

11.0 Analytical Procedures.
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Sane as Section 11.0 of either Method 13A or Method
13B.

12.0 Data Analysis and Calculations.

Sane as Section 12.0 of either Method 13A or Mt hod
13B, as applicable, with the foll ow ng additions and
exceptions:

12.1 Nomencl ature

A = Roof nonitor open area, nt (ft?.

B, = Water vapor in the gas stream portion by vol une.

C., = Average fluoride concentration in roof nonitor
air, ng F/dscm (gr/dscf).

D, = D aneter of duct at sanpling location, m(ft).

D, = Dianeter of a roof nonitor manifold nozzle, m
(ft).

F = Em ssion Rate nultiplication factor,
di mensi onl ess.

F. = Total fluoride mass collected during a
particul ar sub-run (from Equation 13A-1 of
Met hod 13A or Equation 13B-1 of Method 13B)
mg F (gr F).

M, = Mle fraction of dry gas, dinensionless.

P.m = Pressure in the roof nonitor; equal to

baronmetric pressure for this application.
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Qg4 = Average volunetric flow fromroof nonitor at
standard conditions on a dry basis, n¥/ mn.
T.m = Average roof nonitor tenperature

(from Section 8.2), °C (°F).

Vqy = Desired velocity in duct at sanpling |ocation,
ni sec.
vV, = Anticipated average velocity

(from Section 8.1.1) in sanpling duct, nlsec.

Ve = Arithnetic nmean roof nonitor effluent gas
vel ocity, m sec.

Vv, = Actual average velocity in the sanpling duct
(from Equation 2-9 of Method 2 and data obtai ned
from Met hod 13A or 13B), m sec.

12.2 1sokinetic Sampling Check.

12.2.1 Calculate the arithnmetic nean of the roof

moni tor effluent gas velocity readings (v, as neasured by

t he anenoneter in the section of the roof nonitor containing
the sanpling manifold. |[If two or nore sub-runs have been
performed, the average velocity for each sub-run nay be
cal cul ated separately.

12.2.2 Calculate the expected average velocity (vy

in the duct, corresponding to each val ue of v, obtained

under Section 12.2.1, using Equation 14-1.
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8 D? v
vV, = . n. m Eq. 14-1
d -

60 Dj

wher e:

8 nunmber of required mani fold nozzles.

60 = sec/ mn.

12.2.3 Calculate the actual average velocity (vs) in
the sanpling duct for each run or sub-run according to
Equation 2-9 of Method 2, using data obtained during
sanpling (Section 8.0 of Method 13A).

12.2.4 Express each v, value from Section 12.2.3 as a
percentage of the correspondi ng vy value from Section
12. 2. 2.

12.2.4.1 |If vy is less than or equal to 120 percent
of vy, the results are acceptable (note that in cases where
t he above cal cul ati ons have been perforned for each sub-run,
the results are acceptable if the average percentage for al
sub-runs is less than or equal to 120 percent).

12.2.4.2 |If vy is nore than 120 percent of v,

multiply the reported em ssion rate by the follow ng factor:

1OOvS

- 120
Eq. 14-2
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12.3 Average Velocity of Roof Mnitor Effluent Gas.
Cal cul ate the arithnetic nean roof nonitor effluent gas
velocity (v,;) using all the velocity or volunetric flow
readi ngs from Section 8. 1. 2.

12.4 Average Tenperature of Roof Monitor Effl uent
Gas. Calculate the arithnetic nmean roof nonitor effluent
gas tenperature (T, using all the tenperature readi ngs
recorded in Section 8. 2.

12.5 Concentration of Fluorides in Roof Monitor
Ef fl uent Gas.

12.5.1 If a single sanpling train was used throughout
the run, calculate the average fluoride concentration for
t he roof nonitor using Equation 13A-2 of Method 13A

12.5.2 If two or nore sanpling trains were used
(1.e., one per sub-run), calculate the average fluoride

concentration for the run using Equation 14-3:

2 )

C, - —— Eq. 14-3

zn:(VfT(Std))i

i=1

n

wher e:
n = Total nunber of sub-runs.

12.6 Mdle Fraction of Dry Gas.

My =1-B, Eq. 14-4
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12.7 Average Volunetric Flow Rate of Roof Monitor
Effluent Gas. Calculate the arithnmetic nean volunetric flow
rate of the roof nonitor effluent gases using Equation 14-5.

Q. - K vy My Py A Eq. 14-5
sd T

rm

wher e:
K, = 0.3858 K/mmHg for netric units,
= 17.64 °R/in. Hg for English units.

13.0 Method Performance. [ Reserved]
14.0 Pollution Prevention. [Reserved]
15.0 Waste Management. [ Reserved]
16.0 References.

Sanme as Section 16.0 of either Method 13A or Met hod
13B, as applicable, with the addition of the foll ow ng:

1. Shigehara, RT. A Guideline for Evaluating
Conpl i ance Test Results (Isokinetic Sanpling Rate
Criterion). U S. Environnental Protection Agency, Em ssion
Measur enent Branch, Research Triangle Park, NC.  August
1977.

17.0 Tables, Diagrams, Flowcharts, and Validation Data.
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Roof Monitor Sampling System.

Figure 14-1.
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Figure 14-2.
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Figure 14-4_. Check of Anemometer Starting Torque.
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STARTING TORQUE, g-cm

FPM 20 40 60 80 100 120 140
(m/min) 6) (12) (18) (24) (30) (36) (42)

THRESHOLD VELOCITY FOR HORIZONTAL MOUNTING

Figure 14-5. Typical Curve of Starting Torque vs.
Horizontal Threshold Velocity for Propeller
Anemometers.



